OBJECTIVE: Determine palliative and end-of-life care practices, barriers and beliefs among US neonatologists, and relationships between practice characteristics and palliative care delivery. STUDY DESIGN: A descriptive cross-sectional survey with ordinal measurements. The survey was sent to 1885 neonatologists. RESULTS: There were 725 responses (38.5%) with 653 (34.6%) completing the survey. Of those, 58.0% (n ¼ 379) have palliative care teams and 72.0% (n ¼ 470) have staff support groups or bereavement services. Palliative care education was deemed important (n ¼ 623) and needed. Barriers include emotional difficulties, staff disagreements and difficulty forming palliative care teams. Palliative care teams or staff bereavement groups were significantly predictive of willingness to initiate palliative care and more positive views or experiences. CONCLUSION: Neonatologists believe that palliative care is important. Education and palliative care teams help provide quality care. Exploration of differing views of palliative care among team members is needed.
INTRODUCTION
Annually, over one million pregnancies end in fetal death, and more than 500 000 neonates are born prematurely or with congenital malformations in the United States.
1 Approximately 19 000 (3.8%) of these at-risk newborns die and their families experience the tragedy of losing a newborn during the initial hospitalization or shortly after discharge. 2 Despite advances in treatment options, the US neonatal mortality rate remained relatively stable (4.45 deaths per 1000 live births) over the last 10 years. 2, 3 Many of these deaths are secondary to events, injuries or complications during the neonatal period from prematurity or congenital malformations. 2, 4, 5 Thus, many neonatologists who spend time in neonatal intensive care units (NICUs) will care for an infant who dies or has a life-limiting illness unlikely to result in long-term survival, and face issues surrounding palliative and endof-life care. Palliative care for children, as defined by the World Health Organization (WHO), is total care of a child with a lifelimiting illness. This includes care of body, mind and spirit, and also involves giving support to the family. It begins when illness is diagnosed and continues regardless of the trajectory of illness or treatment. It is intended to improve quality of life of newborns and their families. 6 End-of-life care is the care delivered to a newborn and family once it has been determined that there is no chance of meaningful survival. The focus is on pain management, symptom management and total care of the newborn and family.
Despite the seemingly regular occurrence of infant losses, neonatologists have difficulty in addressing concerns surrounding palliative and end-of-life care. 7, 8 Factors cited as obstacles to the delivery of quality palliative care in NICUs include noise/crowding, lack of privacy, 9 a sense that death in the face of advanced technology is a failure, 10 and lack of consideration of the invasiveness or likely benefit of therapy to a particular newborn. 9 Discussions often occur late in the hospital course and are typically directed towards end-of-life rather than palliative care. Both parents and neonatologists often seek assurance that there is no chance of meaningful survival before such decisions are made. 11 A complication of interpreting previous reports is the lack of a standardized study definition of palliative care. As a result, the definition of palliative care was subject to individual interpretation. Developing more comprehensive palliative care programs and end-of-life protocols in the NICU requires further examination of the barriers and facilitators of palliative care in the NICU applying a standardized definition.
This study was designed to understand current palliative care practices and perceived barriers/facilitators of palliative care among neonatologists in the US. NICUs are based on the WHO's definition of palliative care. Furthermore, we explored the relationships among neonatologist practice characteristics and palliative care delivery. We hypothesized:
1. Barriers to palliative care in the NICU include the NICU physical environment, uncertainty of prognosis and discomfort among staff. 2. Formal palliative care teams have a positive association with views on education in palliative care, current practices regarding palliative care in the NICU and views of palliative care in the NICU. 3. Neonatologists' age/gender and location of the NICU are not associated with the current practice or perceived barriers to palliative care.
METHODS
After approval from the Connecticut Children's Medical Center's Scientific Review Committee and Institutional Review Board, neonatologists were surveyed regarding their attitudes and practices of palliative and endof-life care in US NICUs. This study was a descriptive cross-sectional study design, with an ordinal outcome measurement.
Survey design
Based on the results of our literature review, 12-31 a web-based survey (SurveyMonkey) was created. The survey was piloted in a selected group of neonatologists and palliative care physicians. Pilot testing was an iterative process; the survey was edited and pilot testing continued until saturation was achieved.
The survey consisted of five sections: demographics and practice characteristics, education, current practices, personal beliefs and delivery of palliative care. A 7 point Likert scale was chosen to increase the reliability of the scale. At the end of each section, participants could leave free-text comments. Comments were exported and reviewed by the authors. The WHO's definition of palliative care described previously was the operative definition for the survey. To our knowledge, this is the first time this definition of palliative care was provided to the participants.
Subjects
The survey was sent to board-certified neonatologists selected at random and identified through the Newborn Intensive Care Units and Neonatologists of the USA and Canada Directory 2011 32 on the American Academy of Pediatrics website. The number of neonatologists contacted from each site was determined by how many were listed as practicing in the unit. A minimum of two neonatologists were selected from each site. An additional potential participant was selected for every 10 neonatologists who practiced in the unit. E-mail addresses were identified through the American Academy of Pediatrics directory, the NICU's website or corresponding author information in peer reviewed literature. As the survey was voluntary, informed consent was implied by completion of the survey. Participants were identified as board-certified neonatologists in the United States, with a current e-mail address. There were no limitations due to demographics or practice characteristics. There was no control or comparison group. If the subject did not have an identifiable e-mail address, he/she was not eligible for inclusion in the study.
Data collection
In January 2012, 1885 e-mail invitations were sent with a SurveyMonkeygenerated survey link. Reminders of the close date were e-mailed on a weekly basis for 6 weeks. SurveyMonkey's internal software organized the survey responses. Data were de-identified and exported for analysis.
Data analyses
Descriptive and univariate analyses were performed using SAS version 9.2 (SAS Institute, Cary, NC, USA). No sample-size calculation was indicated, as this was an exploratory, descriptive study. Likert responses were considered as ordinal rather than continuous variables. Accordingly, modes and interquartile ranges (IQR, middle 50%) were reported. As these data were not normally distributed, nonparametric tests (for example, Wilcoxon scores, Wilcoxon two-sample test, and Kruskal-Wallis Test) were used to determine if the demographic variables statistically differed by responders' current views, practices or opinions regarding palliative care. The results of some questions were inverted to insure that directionality of scales were consistent (for example, a response of 1 would be indicative of a strong facilitator to or positive view of/experience with palliative care, and 7 would be indicative of a barrier or negative view). The rank-sum scores were compared to demographic variables. A two-tailed P-value o0.05 was considered statistically significant.
RESULTS
Of the 2085 neonatologists selected, 1885 had identified e-mail addresses. Seven hundred twenty-five neonatologists responded to the 1885 surveys distributed (response rate: 38.5%). Of these, 653 (34.6% of the total contacted) completed the survey. The remainder were either ineligible or opted out of the survey.
More than half (58.3%, n ¼ 380) of the participants were male, and the vast majority (86.2%, n ¼ 563) indicated personal exposure to between 1 and 10 NICU deaths in the past year (Supplementary Table 1 ). Just over half (58.1%, n ¼ 379) of the participants stated that they have formal palliative care teams or programs at their institution, and almost three-quarters (72.1%, n ¼ 470) reported that they have staff support groups or bereavement services. Almost three-quarters (71.6%, n ¼ 467) considered themselves to be religious or spiritual.
Nearly all neonatologists felt that palliative care is an essential part of training in neonatology (96.7%, n ¼ 623). However, many of the participants (66.9%, n ¼ 431) reported no formal training or education in palliative and end-of-life care (n ¼ 431). The distribution of responses is shown in Table 1 with the modes and IQRs of these data. About one-third of these neonatologists very strongly agreed that they had professional experiences with palliative care (32.0%, n ¼ 205), felt comfortable dealing with issues surrounding palliative care (35.1%, n ¼ 225) and/or were confident in their abilities to handle end-of-life care (35.1%, n ¼ 225). The mode response for each of these statements was 1 (very strongly agree), and IQR was 1 to 3.
Approximately two-thirds of participants felt very strongly that there is a need for palliative care (59.6%, n ¼ 374), and that patients/families (60.0%, n ¼ 382) and the medical team (55.3%, n ¼ 354) benefit from palliative care. Over one-third felt strongly that palliative care is emotionally difficult for the team (37.1%, n ¼ 234). Whereas the majority of participants agreed with statements regarding disagreements of staff around issues of palliative care, difficulty in determining the timing of transition to palliative care, and the impact of uncertainty of prognosis upon provision of palliative care, there was variability among the responses (IQR 3 to 5 for each of these statements).
The majority felt that there are adequate services for home referrals or inpatient hospice (mode 2-strongly agree). Roughly half felt that there are adequate places to refer patients when transitioning to palliative care. Most respondents agreed that the physical environment of the NICU is conducive to palliative care (mode 3), and that there is enough time to have discussions about and provide palliative and end-of-life care (mode 3). The majority disagreed (mode 5) that their beliefs may interfere with their ability to provide palliative care, and very strongly disagreed (mode 7) that they view palliative care as a failure of our ability to care for a patient (51.3%, n ¼ 324).
To evaluate whether the cumulative score of each outcome differed by demographic or other institution-specific items, the medians and IQR are presented in Supplementary Table 2 . Statistical significance of the rank-sum values is depicted in Table 2 . Of note, there was a statistically significant relationship between practicing at a higher level NICU and lower Likert response scores (that is, more strongly agree), as evidenced by the cumulative median responses and rank-sum score P-values regarding the education (Po0.001), current practice (Po0.001), personal beliefs (P ¼ 0.04) and opinions regarding palliative care (P ¼ 0.002). The cumulative median response score for the education in palliative care section of the survey was 13.5 for participants who practiced level IIA NICUs, 11 for participants at level IIB NICUs, 11 for participants at level IIIA NICUs, 10 for participants at level IIIB NICUs and 9 for participants at level IIIC NICUs. The following factors were also significantly associated with lower Likert scores: practice at an academic center, enhanced experience with NICU deaths annually, presence of a formal palliative care in the participant's institution, and practice at an institution that offered staff support groups and bereavement services (Supplementary Table 2 and Table 2 ). Increased experience with NICU deaths, presence of a formal palliative care program or staff support services were also associated with a greater likelihood of identifying a need for palliative care and recognizing the presence of obstacles to the delivery of palliative care. These individuals were also more likely to believe that palliative care is important, feel comfortable dealing with palliative care and identify the importance of education during training in palliative care. There was no statistically significant relationship of the participant's self-reported spirituality and responses in any of the sections of the survey.
One hundred and twenty-eight participants chose to make at least one comment. Included in the themes reported in comments were:
Participants need for education and training in palliative care 'Most clinicians are afraid to talk about death. Perhaps some believe that doctors are not supposed to allow 'that' to happen perhaps some believe that this (palliative care) is not the work of doctors. In any case, many doctors put their head down and work hard to provide aggressive intensive care.'
Value of palliative care programs 'Although most neonatologists are very good with providing palliative care compared with most pediatricians, there are positive differences in the ability of a formally trained palliative care physician/team.' 'It's difficult to practice consistently when colleagues mix their personal feelings with medical care, and appropriate choices for families are not discussed.' 'Some families perceive disability as very relevant to their decisions, but some families feel strongly that it is not relevant. I have struggled my whole career with how to communicate what disability is, the kinds of needs and care that children with disabilities need, and how very difficult it is to accurately predict type and severity of disabilities.'
Lack of specificity of current programs to the NICU population 'While some of these services and teams may be available, it is mostly geared toward adult care. Most neonatal and pediatric It is difficult to determine when to initiate transition to palliative care
The uncertainty of a prognosis makes it difficult to provide palliative care The mode response for that statement on the Likert scale: 1-very strongly agree, 2-strongly agree, 3-agree, 4-neither agree nor disagree, 5-disagree, 6-strongly disagree, 7-very strongly disagree. The IQR for the mode. palliative care is left to the skills of the respective physicians and nursing staff.'
Failure to utilize services in existing programs 'The problem with palliative care in my hospital system is getting physicians to utilize the services that are available.'
Challenges of funding and other resources for development and maintenance of programs 'Palliative care can certainly struggle from the financial resources perspective at many institutions. Having a physician/administrator champion of the services is one way to improve that problem.'
DISCUSSION
Despite recent studies that have reported medical caregivers' attitudes towards palliative care in pediatric intensive care units (PICUs), there is a shortage of studies describing beliefs and practices in the NICU setting. 14, 17, 19 Unlike prior research, this study used the WHO's definition of palliative care, ensuring that participants were responding to a common understanding of palliative care, thus making their responses comparable. This national survey of US neonatologists shows that neonatologists believe education in palliative and end-of-life care is essential for training, formal palliative care teams and staff support group aide in delivery of palliative care, and palliative care is not a failure. In addition, while barriers cited in previous literature are not viewed as obstacles in delivering palliative and end-of-life care, there still is difficulty in transitioning to palliative care.
Until now, the majority of palliative/end-of-life care research has looked at views in the PICU. Studies reporting PICU medical and nursing staff attitudes reveal a mixed understanding of the definition and utility of palliative care. Although physicians feel confident in managing patients' symptoms, they feel there are not adequate community resources for providing palliative care outside the hospital. 19 The most common barriers cited by pediatric intensivists include uncertain prognosis, time constraints, language barriers and families' lack of readiness for discussions. 17 Nurses are less likely to agree with physicians that families are well-informed, and that ethical issues are openly discussed. 14 Our results suggest that prior research from PICUs may not be generalizable to the NICU setting. Contributing factors may be differences in NICU versus PICU-physical environment (ward style versus private rooms), potential NICU complications of maternal infirmity or illness and loss of the idealized newborn versus the actual child. 10, 33, 34 Palliative care research from NICUs outside the United States has shed some light; however, differences in attitudes and regulatory issues limit generalizability. While most NICU physicians outside the United States believe that everything possible should be done to ensure survival of a neonate regardless of prognosis, they report making decisions to limit care at some point. Medication use during this process is variable. 13, 16 Whereas international studies are informative, they cannot be generalized to practices in the United States because the management of their patients and practices, including euthanasia in some countries, are distinctly different from typical US practices.
Prior US studies that addressed the barriers and facilitators of palliative care in the NICU primarily report perspectives of NICU nurses, not neonatologists. These studies, although small, have demonstrated consistent themes including inadequate time/staffing, the NICU physical environment, technological imperatives and parental demands. 20, 21, 31 Moreover, as the majority of the studies addressing nurses perspectives are from Australia not the United States, generalizability of those studies again becomes a concern. 20, 21 Lack of formalized education is a common theme that is identified by nurses as well as physicians. In a recent study, over 90% of neonatalperinatal fellows felt that training in palliative care, spiritual needs and managing conflicts of opinion was lacking or nonexistent in their training program. 35 If NICUs are to develop comprehensive and cohesive palliative care and end-of-life programs to better serve infants, families and care teams, a better understanding of perspectives, current practices, and perceived barriers and facilitators to palliative/ end-of-life care in the NICU is needed. This study shows that the vast majority of participating neonatologists experience death in their NICUs and deal directly or indirectly with issues surrounding palliative and end-of-life care. Neonatologists also realize the importance of palliative care for staff, patients and families. Consistent with the literature, participants in the study recognized that palliative care can be emotionally difficult. Staff disagreement and difficulty in transition to palliative care remain common themes in our study. Despite the perceived importance of palliative care in the training of neonatology, few neonatologists have received formal training.
Although common themes of barriers in the literature are a lack of time, resources and a private environment, participants in the study did not view these as issues when providing palliative care. As 42.0% of participants have private room units, they many not appreciate privacy and crowding issues. Perhaps a lack of appreciating cited barriers is one reason why palliative and endof-life care is not being consistently provided to NICU patients and families.
The majority of participants expressed confidence in their abilities and comfort with palliative care. However, literature shows that there is still a great need for quality palliative and endof-life care in NICUs. 33 Perhaps, as the studies from the PICU suggest, nurses or other individuals may disagree with the neonatologists' views of their abilities in providing palliative care. This study suggests that the presence of formal palliative care teams and programs including staff support and bereavement groups are associated with positive views or experiences regarding current practice, personal beliefs and opinions regarding palliative care.
As this was a descriptive study, concerns arise regarding accuracy of self-reporting. Moreover, as this was web-based, requiring an e-mail address, those who do not use e-mail were not represented. The effective response rate of 34.6%, although not atypical, raises an additional concern of generalizability of our findings. The low response rate may be due to a high number of survey requests, length of the survey and lack of compensation for participation. There is a possibility that those who chose to respond have a special interest in or strong beliefs about this area. Their views or experiences may not be reflective of or generalizable to all neonatologists. However, the demographics of participants show that most are 51 to 70 years old, 58.3% are male, and 47.2% practice in an academic center. This is consistent with the distribution of practicing board-certified neonatologists, and may suggest that the data are representative. 36 
CONCLUSION
Despite the regular occurrence of death or life-limiting illnesses in NICUs, current research indicates that discussions around palliative and end-of-life care often occur late in the hospital course and are associated with many barriers. The results of this study suggest that neonatologists believe palliative care can enhance the treatment of critically ill newborns with life-limiting illness/poor prognosis. Most participants have no formal training in palliative and end-of-life care. Palliative care can be emotionally difficult for care teams and cause disagreements among staff members. Paradoxically, most participants felt confident in their abilities and did not cite known barriers as problems when providing palliative care. Of note, palliative care teams/programs and staff support or bereavement groups were associated with positive current practices, views and beliefs surrounding palliative care. This may suggest that despite participants' confidence in their abilities, they and their patients benefit from the guidance of experts in palliative care.
This study supports the need to further explore potential benefits of formalized palliative care programs, obstacles to delivering palliative care, and the content and services of palliative care in NICUs. Clearly, education of health-care teams regarding palliative and end-of-life care issues is necessary. Furthermore, formal palliative care teams and programs may be important in helping neonatologists provide quality care to neonates and families faced with a life-limiting illness.
